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A general form of second order curvature corrections is
However, in 3 + 1 dimensions the Gauss-Bonnet term
does not contribute to equations of motion, and, then, we can rewrite (1) in the form
Introducing B = β +4α, C = γ −α we get the following action for the theory with a cosmological constant term
For the Friedmann-Robertson-Walker metrics
we have
Varying the action (3) with respect to n and setting n = 1 we obtain the following analog of Friedmann equation (we denote D = 12B + 36C):
where H ≡ȧ
a(t) is the Hubble parameter. Note that the Friedmann equations, being algebraic in GR, becomes a differential one in the theory with second order curvature corrections when D = 0. In the D = 0 case the Friedmann equation does not change at all, and we exclude this case from the further analysis.
For stability studies this equation should be written in the form of a system of two first order equations:
The form of de Sitter solution (Ḣ = 0,Ḟ = 0) give us the equations for corresponding stable points:
. It is remarkable, that this de Sitter solution is exactly the same as in the pure GR, so higher-order corrections in the theory under investigation do not shift the location of the fixed point. However, its stability can be affected by the higher-order terms.
Linearizing (6) we obtaiṅ
where
Two eigenvalues of this system are
For stability of the solution it is necessary that both eigenvalues have negative real parts. Substituting the de Sitter solution we get that in a stable point
As ∂f ∂F 0 < 0 in an expanding Universe, negativity of eigenvalues requires ∂f ∂H 0 < 0. On the other hand, we have from (7) that in the de Sitter point
which means that the condition for stability of the de Sitter solution is D = 12(α + β + 3γ) > 0.
In is possible to consider this result from a different point of view. Instead of Riemann tensor, we can express second order corrections through Weil tensor
where N is the dimensionality of space-time and the curvature scalar: 
Bianchi I Universe
The situation become less simple if we allow anisotropic perturbations of the de Sitter solution, which means that the Weil tensor has a non-zero contribution to the equations of motion. Consider a flat homogeneous anisotropic Universe with the Bianchi I metrics in the form
It should be noted that in the presence of general quadratic curvature corrections the diagonal form of the metrics (9) is not the general one We restrict ourself by this special form for simplicity. We show that even in this less general case we have additional restrictions for stability conditions of de Sitter solution.
Starting from the action (3) we have three equations of motion 
In expanding Universe we have always µ 1,2,3 < 0. The condition µ 4,5 < 0 leads to the already known result B +3C > 0. However, we have now additional restrictions arising from the condition µ 6,7,8,9 < 0. It leads to ΛB + 4CΛ + 1 < 0 if B > 0 and Λ|B| − 4CΛ − 1 < 0 if B < 0. Note that these stability conditions now depend not only on coefficients before the higher-order terms in the action (3), but also on the value of the cosmological constant Λ. These additional restrictions arise from instability with respect to anisotropic perturbations of the de Sitter metrics.
Interesting: Independently of Λ the whole quadrant B > 0, C > 0, which always satisfies the stability conditions in a FRW Universe, is excluded in anisotropic case (see Fig.3 )
In the representation (8) we have the following conditions 4CΛ <BΛ/6 − 1 forB > 0 and 4CΛ > |B|Λ/6 − 1 forB < 0. (see Fig.4 ). 
